To study the crucial range of Galactocentric distances between 12 and 16 kpc, where little information is available, we have obtained V I CCD imaging of Berkeley 20 and BV I CCD imaging of Berkeley 66 and Tombaugh 2, three distant, old open clusters. Using the synthetic colour magnitude diagram (CMD) technique with three types of evolutionary tracks of different metallicities, we have determined age, distance, reddening and indicative metallicity of these systems. The CMD of Be 20 is best reproduced by stellar models with a metallicity about half of solar (Z=0.008 or 0.01), in perfect agreement with high resolution spectroscopic estimates. Its age τ is between 5 and 6 Gyr from stellar models with overshooting and between 4.3 and 4.5 Gyr from models without it. The distance modulus from the best fitting models is always (m-M) 0 =14.7 (corresponding to a Galactocentric radius of about 16 kpc), and the reddening E(B − V ) ranges between 0.13 and 0.16. A slightly lower metallicity (Z≃0.006) appears to be more appropriate for Be 66. This cluster is younger, τ =3 Gyr, and closer, (m-M) 0 =13.3 (i.e., at 12 kpc from the Galactic centre), than Be 20, and suffers from high extinction, 1.2 E(B − V ) 1.3, variable at the 2-3 per cent level. Finally, the results for To 2 indicate that it is an intermediate age cluster, with τ about 1.4 Gyr or 1.6-1.8 Gyr for models without and with overshooting, respectively. The metallicity is about half of solar (Z=0.006 to 0.01), in agreement with spectroscopic determinations. The distance modulus is (m-M) 0 =14.5, implying a distance of about 14 kpc from the Galactic centre; the reddening E(B − V ) is 0.31-0.4, depending on the model and metallicity, with a preferred value around 0.34.
INTRODUCTION
Open clusters (OCs) are very good tracers of the Galactic disc properties, of its formation and evolution (e.g. Panagia & Tosi 1981; Friel 1995; Twarog, Ashman, & Anthony-Twarog 1997; Freeman & Bland-Hawthorn 2002) . In particular, OCs can be used to study the metallicity distribution in the disc and its possible evo-lution with time. With the BOCCE (Bologna Open Cluster Chemical Evolution) project, described in detail by Bragaglia & Tosi (2006) , we are deriving precise and homogeneous ages, distances, reddenings and chemical abundances for a large sample of OCs. The final goal is to study the present status of the Galactic disc, its formation and evolution. Since the least known epochs of the disc evolution are the earliest ones, we put particular attention to the study of old clusters. Adding the present three old systems to those already described in Bragaglia & Tosi (2006) , to Be 17 (Bragaglia et al. 2006a) , Be 32 and King 11 (Tosi, Bragaglia & Cignoni 2007) , we have already examined 17 clusters older than 1 Gyr, out of the about 190 listed in the Dias et al. (2002) catalogue.
As part of this project, we present here a photometric study of three clusters: (a) Berkeley 20 (l = 203.
• 48, b = −17.
• 37, in the third Galactic quadrant); (b) Berkeley 66 (l = 139.
• 43, b = 0.
• 22, in the second Galactic quadrant); and (c) Tombaugh 2 (l = 232.
• 83, b = −6.
• 88, in the third Galactic quadrant). They are old, distant clusters, and their properties are important to understand the nature of the outer Galactic disc. In fact, they all lie in the region between about 12 and 16 kpc from the Galactic centre, where the radial metallicity distribution seems to change its slope (see Sect. 6). Furthermore, To 2 has been connected with the Monoceros ring and the Canis Major overdensity (e.g., Frinchaboy et al. 2004; Bellazzini et al. 2004 , see also Sect. 2.3).
Our paper is organized as follows: in Sect. 2 we give a short description of what is already available on these clusters in literature, while in Sect. 3 we describe our data and the reduction procedure. In Sect. 4 we present the CMDs and in Sect. 5 we detail the cluster parameter derivation. Finally, Sect. 6 is dedicated to a summary and discussion, in particular of the radial Galactocentric metallicity gradient and the importance of the three clusters in this context.
THE THREE CLUSTERS IN THE LITERATURE
The three clusters have already been partly studied in the past and we briefly summarise here the available information. We have retrieved (from the WEBDA 1 or the original papers) the values of radial velocity (RV) for stars in our catalogues. They are presented in Tables 1, 2 , and 3, together with photometric data, coordinates, and identifications. The information on membership and metallicity (see next) for the clusters will be used in the present paper to help in the selection of the best-fitting synthetic CMDs.
Be 20
The first calibrated photometry for Be 20 was presented by MacMinn et al. (1994) , who obtained V, I data on a 5.1×5.1 arcmin 2 field using the KPNO 2.1m telescope. Their CMD is well defined, but shows an apparent lack of red clump (RC) stars. MacMinn et al. (1994) derived, using isochrones, an age of 6 Gyr, [Fe/H]≃ −0.23, (m − M )V ≃ 15.0 and E(V − I) ≃ 0.16. They deduced a radius of 1.5 arcmin and a mass of about 1000 M⊙. They considered Be 20 worth of further interest also because of its large Galactocentric distance (RGC ≃ 15.8 kpc) and unusual position below the Galactic plane (about 2.5 kpc). Durgapal, Pandey, & Mohan (2001) presented B, V, R, I data obtained at the 104-cm Naini Tal State Observatory over a 6×6 arcmin 2 field. At variance with the other photometric works, they do think they see a horizontal branch in the innermost region of Be 20. Using two different sets of isochrones they concluded for an age of about 5 Gyr, E(B − V ) = 0.10, Z=0.008 (i.e. [Fe/H]≃ −0.3), (m − M )V ≃ 15.1, a cluster radius of about 2.5 arcmin and a RGC ≃ 17.1 kpc. Momany et al. (2001) showed results on B, V photometry obtained with the Wide Field Imager (WFI@2.2m ESO-Max Planck telescope) on a much larger field of view (about 30×30 arcmin 2 ). These observations were intended to produce catalogues over fields of view appropriate to the FLAMES fiber spectrograph and the authors did not really discuss the cluster properties.
Radial velocities (see Table 1 ) and abundances based on low resolution spectroscopy were presented by Friel et al. (2002) for nine stars; six of them appear to be cluster members and have RV = +70 ± 13 km s −1 , [Fe/H]=−0.61 ± 0.14 dex. Frinchaboy et al. (2006) observed 20 objects in Be 20 at intermediate resolution and derived precise RVs; only five stars resulted members and their average RV is +75.7 ± 2.4 km s −1 . Abundances based on high resolution spectroscopy were first measured by Yong, Carney, & Teixera de Almeida (2005) . They observed four stars, two in common with Friel et al. (2002) , one with Frinchaboy et al. (2006) ; their average RV is +78.9 ± 0.7 km s −1 . Abundance analysis was possible only for two stars, located near the RGB tip, giving [Fe/H]≃ −0.49 ± 0.06 dex. Yong et al. (2005) derived detailed abundances and discussed this cluster in the framework of Galactic abundance trends and different origin/population. Finally, Sestito et al. (2008) obtained FLAMES/UVES spectra of six stars in the field of Be 20 over the large WFI area; two of them are confirmed cluster members, and their analysis gives a metallicity [Fe/H]=−0.3 (rms=0.02) dex.
Be 66
For Be 66, the only available photometry reaching the main sequence Turn-Off (MSTO) is by Phelps & Janes (1996) . They observed a 5.1×5.1 arcmin 2 field using the KPNO 2.1m telescope with the V, I filters, obtaining a well defined CMD. They derived the following parameters: age = 3.5 ± 1.0 Gyr, −0.23 [Fe/H] 0, E(V − I) = 1.60 ± 0.05, (m − M )V = 17.40 ± 0.20 (implying a Galactocentric distance RGC ≃ 12.9 kpc), radius of 1.2-3.5 arcmin and minumum mass of ∼750 M⊙; they also suggested the possibility of differential reddening. Villanova et al. (2005) obtained high resolution spectra of two red clump stars with the HIRES spectrograph on the Keck I telescope. They have RVs −50.6 and −50.7 km s −1 (see Table 2 ), and seem to be cluster members. Abundance analysis was possible only for one star; Villanova et al. estimated [Fe/H]= −0.48 ± 0.24 and claimed that other elements have solar scaled ratios.
To 2
Although with significant discrepancies, all authors concur that To 2 is a distant, old, rather metal-poor open cluster. To 2 was discovered by Tombaugh (1938) and its first CMD, barely reaching the main sequence turn-off, was published by Adler & Janes (1982) . B, V, I images were collected with a variety of cameras at the 1-m and 2.5-m telescopes in Las Campanas by Kubiak et al. (1992) , who intended to find variable stars. Their CMDs are of very good quality (see also Sect. 3.2) and they derive a distance of 6.3 ± 0.9 kpc and an age of 4 Gyr, assuming E(V − I) = 0.4 and a metallicity one tenth of solar. Phelps et al. (1994) included To 2 in their list of old OCs, assigning it a value of δV = 1.5, i.e., an age of about 2.5 Gyr (following the formula in . No further photometric catalogues are freely available, but Villanova et al. (2010) re-determined the parameters of To 2 on the basis of spectroscopy (see below) and photometry, deriving an age of 2 Gyr, (m − M )V = 15.1, E(B − V ) = 0.25, with [Fe/H]=−0.32 dex (see next).
The metallicity of this cluster has been determined using lowresolution spectroscopy by Friel et al. (2002) , who find [Fe/H]= −0.4 ± 0.09 using 12 stars; the corresponding RVs are given in Table 3 , together with the ones by others, for all stars in common with our photometric catalogue. Brown et al. (1996) analysed Table 1 . Stars in our Be 20 photometric catalogue for which RVs have been published. FLAMES stands for the RVs from Sestito et al. (2007) . ID in first column is our identificator; ID 1 , ID 2 are in the WEBDA system; ID 3 is taken directly from the Frinchaboy et al. (2006) paper. The precision of the velocities is 0.5, 10, 1, 2 km s −1 for RV 0 , RV 1 , RV 2 and RV 3 , respectively. high-resolution spectra of three stars, finding an average [Fe/H]= −0.4 ± 0.25 (with E(B − V ) = 0.4), and rather normal elemental ratios (e.g., slightly enhanced α-elements, slightly deficient oxygen) although with a caveat on the uncertainties. This cluster could even be of extragalactic origin, and only recently accreted by the Milky Way: on the basis of positional and kinematical arguments, Frinchaboy et al. (2004) proposed that To 2 is part, together with other OCs, of the Monoceros stream, also called GASS, Great Anticenter Stellar Stream (Newberg et al. 2002; Ibata et al. 2003) , possibly due to a dissolving, merging galaxy. Bellazzini et al. (2004) associated To 2 directly to the dissolving dwarf galaxy proposed as origin of the Monoceros stream ), i.e., to Canis Major (CMa), whose reality has however been questioned by others (e.g., Momany et al. 2004) . To 2 has then attracted the attention of several groups and two papers on its metallicity have recently appeared. Frinchaboy et al. (2008) analysed high-resolution UVES and GIRAFFE VLT spectra of 40 stars, of which only about one half turned out to be members on the basis of the RVs. Their surprising results is the presence of two sub-populations, both apparently member of the cluster, one more metal-poor, α-rich ([Fe/H= −0.28, [Ti/Fe]= +0.36, seven stars) and more centrally concentrated, the other more metal-rich, with solar-scaled α elements ([Fe/H= −0.06, [Ti/Fe]= +0.02, 11 stars) and more external. If confirmed, it would be the first case of chemical inhomogeneity in OCs and maybe of multiple stellar generations. To 2 would in any case represent a very different case from globular clusters (GCs). There, inhomogeneities, initially regarded as "anomalies", have been found since a long time, but only in light elements, like C, N, O, Na, etc, whose abundance variations are (anti-)correlated (Gratton, Sneden, & Carretta 2004) . In contrast, the metallicity of GCs, described by [Fe/H] , is homogeneous to better than 10 per cent (Carretta et al. 2009) , with very few exceptions, like ω Centauri, or M22. While the presence of multiple stellar generations in (probably all) GCs is presently widely accepted and is based on both photometric and spectroscopic evidence (see, e.g., Bragaglia 2010), the mass of GCs is much higher than that of OCs, and mass is certainly of paramount importance in shaping the destiny of a cluster. To explain the peculiar case of To 2, Frinchaboy et al. (2008) proposed several alternative solutions: two overlapping, or merged, clusters, multiple star formation periods, or the presence of both an open cluster and a stream, remnant of the same dwarf galaxy where also To 2 was born.
This result has however been questioned by part of the same team; Villanova et al. (2010) presented results on GIRAFFE VLT spectra for 37 RGB and red clump stars (only 15 actually members, and only 13 with data good enough for the analysis). They found [Fe/H]= −0.31 ± 0.02 dex (rms=0.07 dex) and no sign of a bimodal distribution. All the other measured elements are also uniform. They discuss the cause of this very discrepant result and the only reasonable explanation appears to be the better quality of the new data and the fact that their spectra are in a redder region than the Frinchaboy et al. (2008) ones, hence more easily analysed for relatively metal-rich and cool (i.e., with very crowded spectra) stars as the RGB ones in To 2. Whether CMa, and perhaps the Monoceros ring, are truly of extragalactic origin, or are instead due to disc warping and flaring, or spiral arms, or a combination of these phenomena, and whether To 2 is truly associated to these structures, or is "simply" a normal, Galactic-disc open cluster, the study of this part of the Galactic disc is important. Further observations, both photometric and spectroscopic, are then welcome, in particular to settle the question of the possible chemical inhomogeneity,
OUR DATA
The three clusters were observed from two observatories and with three telescopes; a log of the observations is given in Table 4 . The final photometric catalogues will be made available at the WEBDA. They will present the (B)V IC magnitudes with errors, pixel coordinates, and equatorial coordinates (tied to the GSC2 Catalogue using CataPack, a software written by P. Montegriffo at the Bologna Observatory).
Be 20 and Be 66
Observations of the two clusters and the two control fields were obtained at the Telescopio Nazionale Galileo (TNG) on Canary Islands, during two nights in October and November 2000. We used DOLORES (Device Optimized for LOw RESolution), characterized by a field of view of 9.4×9.4 arcmin 2 and a scale of 0.275 ′′ /pixel. Since in these two runs we also observed Be 17 (Bragaglia et al. 2006a ) and NGC 6939 (Andreuzzi et al. 2004) , we refer to those publications for details on observation and reduction procedures. Very briefly, we used the package DAOPHOT-II (Stetson 1987; Davis 1994 ) to obtain PSF magnitudes, we corrected them to the same scale of aperture photometry and calibrated to the standard Johnson-Cousins system using Landolt's areas (Landolt 1992) . The calibration equations adopted for Be 20 and its control field observed on the same night, are:
The calibration equations adopted for Be 66 are:
The calibration equations adopted for the control field of Be 66 are:
where b, v, and i, are the aperture corrected instrumental magnitudes after correction also for extinction and exposure time, and B, V , and IC are the output magnitudes, calibrated to the JohnsonCousins standard system. Finally, the completeness level of our photometry was derived with extensive artificial stars experiments, as in previous papers of this project. The completeness factors are shown in Table 5 . From these experiments we also derived the errors typically associated to each magnitude level, that are used in Sect. 5 to build the synthetic CMDs.
We compared our photometry for Be 20 with the ones of the two papers presenting the derivation of cluster parameters and readily available through the WEBDA, i.e., to the MacMinn et al. For Be 66, the comparison was done to Phelps & Janes (1996) , again only in the V and I filters, since they did not obtain B photometry. The results are shown in Fig. 2 . For each star in common between the two catalogs, V and I are the magnitudes in our photometry calibrated with the equations given in the text. VP J and IP J are the corresponding magnitudes in the catalog of Phelps & Janes (1996) .
For both clusters, the differences between the different photometries have been computed retaining only well counteridentified stars (corresponding to the subsamples indicated in colour in the electronic version of the figures), with a difference in magnitude less than 0.15 mag, in absolute value. Differences are of the order of 0.02-0.03 mag in all cases.
To 2
Observations were obtained in La Silla, Chile, using two telescopes and three different instruments: a direct CCD camera (6.4×6.4 arcmin 2 ) in 1995 and DFOSC (Danish Faint Object Spectrograph and Camera, 13×13 arcmin 2 ) in 2001, both mounted at the Danish telescope, and SuSI2 (Super Seeing Imager 2, 5×5 arcmin 2 ), mounted at the New Tecnology Telescope (NTT) in 2002. We observed a field centred on the cluster and one about 50 arcmin away as a comparison to separate cluster and field stars.
The data reduction followed a standard procedure, see for instance Di Fabrizio et al. (2005) . Unfortunately, none of the nights turned out to be truly photometric, as we found out by comparison to the published photometries by Kubiak et al. (1992) and Phelps et al. (1994) . We decided to calibrate our photometry to the one by Kubiak et al., since it was the deepest one. No similar solution has been possible for the comparison field; however, the photometric accuracy obtained for it is enough for our goals (we only wish to separate cluster and field stars), also because we only have quite short exposures for this field.
The results for the completeness tests are shown in Table 5 . The final catalogue for To 2 contains 6073 stars. The limiting magnitude depends on the distance from the centre, since we obtained only short exposures with the widest field. In the following we will consider only the central 5×5 arcmin 2 region, observed with SuSI2 on NTT, to derive the cluster properties.
THE COLOUR -MAGNITUDE DIAGRAMS
• Be 20 - Fig. 3 shows the CMD obtained for the field centred on Be 20 (left panel) and for the control field (right panel); the mid- dle panel indicates (with larger symbols) the stars for which information on membership is available thanks to the RVs. We clearly see the main sequence for about 4 magnitudes below the MSTO, located around V = 18.2, V − I = 0.7. We also identify the red clump with the few stars at V ≃ 16.0, V − I ≃ 1.2. Given the field stars distribution, stars above the MSTO may be attributed to a blue stragglers population or to fore/background contamination. Indeed, of the three stars with measured RV present in this region, two are field objects and one is a cluster member. More could be said only after decontamination, either statistical or (better) through actual measurement of the individual membership status via RV or proper motion. Fig . 4 shows the radial distribution of stars in the cluster field, compared to an equal area in the control field; this is very useful . CMDs obtained in different regions (500×500 pixels wide, i.e., 2.2×2.2 arcmin 2 ) of Be 66. East is to the left and North to the top, and the cluster is located at the centre of the field of view. The isochrone (FST models with age 3 Gyr and metallicity Z=0.006) shown here represents one of the best solutions (see Sect. 5) and clearly indicates that differential reddening is present, but only at a few per cent level.
to better understand which are the true cluster sequences and the degree of field contamination (see also next Sect.).
• Be 66 -The CMDs for Be 66 and the control field are presented in Fig. 5 . Notice the very red colours of the sequences, due to the high reddening, and the width of the evolutionary sequences. suspected the presence of differential reddening, a very reasonable possibility given its high value. We estimate that a variation of only a few per cent (see Sect.5.2) is sufficient to justify the observed spread. Fig. 6 shows a graphical representation of this: the CMDs obtained in sub-regions of the frame are all similar to each other and can be fit by the same isochrone (see Sect. 5.2 for the choice of the best one) once some difference in reddening is accepted. We notice in particular that the reddest CMDs correspond to the most eastern subregions in the two central rows of Fig. 6 ; while the least reddened CMDs are sparsely located: one in the bottom-left (south-east) panel and the other in the third top panel from left (north-east). This distribution suggests a clumpy/inhomogeneous extinction, rather than a systematic reddening variation.
In spite of the high dispersion and contamination, the main evolutionary phases, MS, MSTO, SGB, RGB, clump and possibly AGB are quite well defined, with the MSTO at V ≃ 20.1, B − V ≃ 1.6, and V − I ≃ 2.1, and the clump -RGB intersection at V ≃ 18.4, B − V ≃ 2.2, and V − I ≃ 2.7.
• To 2 -The situation for To 2 is more complicated, since the cluster was observed with three different instruments with very different field of view, and to very different depths (see Table 4 ). Fig. 7 shows the combination of all data for the central field in the upper row, left and middle panels, for the V, B − V and V, V − I CMDs, respectively. The entire control field is shown in the upper, right panel, only in V, V − I; we can immediately appreciate the different depths reached by the various instruments.
To better separate the cluster CMD from the background, we plot in the lower panel of Fig. 7 only stars within a 2 arcmin distance from the cluster centre (left and middle panels) and within the same area in the control field (right panel). The evolutionary phases are much better recognizable, with the MSTO at V ≃ 17.5, B − V ≃ 0.60, and V − I ≃ 0.65, and the red clump at V ≃ 16.2, B − V ≃ 1.12, and V − I ≃ 1.33.
Member and non member stars, according to their RVs (see Table 3), are indicated with different symbols in the V, B − V CMD. This information is very useful to confirm the position of the RGB and red clump; unfortunately, RVs are not available for stars on the MS and the MSTO. However, as found by Frinchaboy et al. (2008, see their Sects. 3 and 6) , even if the difference in RV between the cluster and the Galactic field stars is large enough to ensure a good decontamination, the same is not valid for the GASS/Monoceros component and some confusion may still be present.
If we further restrict to the stars within 1 arcmin from the cluster centre, where the cluster stars dominate over the background, it is possible to see a clear indication of the presence of binaries, as shown in Fig. 8(a) . The secondary MS is visible above and to the red of the single-stars MS; we use here B − I to have a larger baseline in colour. In Fig. 8(b) we indicate the two MSs; it is evident how the secondary, binary sequence complicates the definition of the position of the single-stars MSTO.
The difference in magnitute between the MSTO and the red clump (δV ) can be used as an age indicator, after a suitable calibration (e.g., Phelps & Janes 1996; Friel 1995; Bragaglia & Tosi 2006 ). This may be useful especially when dealing with large samples and/or a photometry that does not reach much below the MSTO. In Table 6 we indicate these values (measured as described in Bragaglia & Tosi 2006) for both the three OCs analysed here and four others we published after Bragaglia & Tosi (2006) . We also give other relevant information, like age and metallicity ( (2006b) . In Fig. 9 we plot the values of δV versus age derived using stellar models for all OCs in the BOCCE sample. The relation is clearly not a simple one, as witnessed by the spread, only a part of which is due to errors. Metallicity plays surely a role, see e.g., Twarog & Anthony-Twarog (1989) who decided to use a different indicator, combining differences in magnitude and colour, to take it into account. We do not derive here a relation between δV and age, deferring the task to when more OCs will be available on our scale.
CLUSTER PARAMETERS
As for all the clusters of the BOCCE project (see Bragaglia & Tosi 2006 and references therein), we have derived age, distance and reddening following the synthetic CMD method originally described by Tosi et al. (1991) . The best values of the parameters are found by selecting the cases providing synthetic CMDs with morphology, colours, number of stars in the various evolutionary phases and luminosity functions (LFs) in better agreement with the observational ones. To evaluate the goodness of the model predictions we quantitatively compare them with the observational LFs, stellar magnitude and colour distributions, and number of objects at the MSTO, the clump and the RGB. As discussed by Kalirai & Tosi (2004) and Tosi et al. (2007) , where the luminosity and colour distributions of each model were independently compared with the data using a Kolmogorov-Smirnov test and a χ 2 test, even sophisticated statistical procedures do not provide safer estimates of the cluster parameters. This is due to the background/foreground contamination and to the small number of objects usually measured in key evolutionary phases, such as the MSTO, the red clump and the SGB, fundamental in the identification of the cluster age. In the most favorable cases, the statistical tests confirm our choices of best synthetic models. In the cases of the three systems presented here, the parameter selection is even more uncertain, due to further decontamination problems related to the complicated and inhomogeneous distribution of their fore/background interlopers. Yet, in Table 3 ). these unfavourable conditions the synthetic CMD approach is even safer (or less unsafe) than isochrone fitting than in standard cases, thanks to its capability to exploit all the available information on shape, population and position in the CMD of the various evolutionary phases. The method cannot provide strictly unique results, but allows to significantly reduce the range of acceptable parameters.
In our procedure, the synthetic stars, extracted from the adopted stellar evolutionary tracks with a Monte Carlo approach taking into accout the adopted initial mass function (IMF) and star formation law, are attributed the photometric error derived from the artificial stars tests performed on the actual images. For all the BOCCE clusters we assume a Salpeter's IMF and a constant star formation lasting 5 Myr from the epoch of activation. The extracted stars are retained in (or excluded from) the synthetic CMD according to the photometry completeness factors listed in Table 5 . We have computed the synthetic CMDs both with and without taking into account the possible contribution from unresolved binaries (see Bragaglia & Tosi 2006 for a description of how binaries are included in the synthetic CMDs). Binary members are assumed to follow the same initial mass function (Salpeter's) as isolated stars and to have random mass ratio between primary and secondary components. In no case were the CMDs without binaries in agreement with the obervational ones. All the CMDs discussed here assume that 30% of the cluster measured stars are actually unresolved binaries. This fraction is consistent with what we find for the majority of the BOCCE clusters .
As usual, to test the effects of the adopted stellar evolution models on the derived parameters, we run the simulations with three different types of stellar tracks, with different assumptions for the treatment of convection, opacities and equation of state. The adopted models are listed in Table 7 , where the corresponding references are also given, as well as the model metallicity and the information on their corresponding overshooting assumptions.
To estimate the metallicity which better reproduces the photometric properties of the cluster, we have created the synthetic CMDs adopting, for each type of stellar models, metallicities ranging from solar down to Z=0.004. We still assume as solar metallicity models those with Z=0.02, both for consistency with the BOCCE previous studies (see Bragaglia & Tosi 2006 ) and because they are the ones calibrated on the Sun by their authors. We consider only as indicative the metallicities obtained with our photo- metric studies and refer to high resolution spectroscopy for a safer determination of the chemical abundances.
The transformations from the theoretical luminosity and effective temperature to the Johnson-Cousins magnitudes and colours have been performed using the Bessell, Castelli & Pletz (1998 and private communication) conversion tables of the metallicity of the adopted models. We assume AV = (3.25 + 0.25 Dean et al. (1978) for all sets of models. Using the same source for the conversion tables for all models, we can be confident that the differences in the synthetic CMDs (and therefore in the cluster parameters) resulting from different stellar models must be fully ascribed to the intrinsic differences (input physics, opacities, etc.) of the models themselves and not to different photometric conversions.
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Be 20
To minimize contamination without losing too many stars, we considered as reference CMD the diagram of the stars located within 2 ′ from the cluster centre. As shown in Fig. 4 , this is the region better compromising the two needs of removing contamination and having enough objects to define the key evolutionary phases. The CMD of this central circle is shown in the top panel of Fig. 10 . It contains 269 stars, with 9 secure members (from the RV) nicely defining the red clump and the RGB, as shown in the central panel of Fig. 3 . Since the control field of the same area contains 70 stars, we assumed that the cluster members within 2 ′ are 200 and created the synthetic CMDs with this number of objects. as the small number statistics, weakens the discrimination power of the LF comparison. In fact, all the reasonable cases present LFs similar to each other, such as those displayed in Fig. 11 . In this plot the dots show the LF of the 269 stars within 2 ′ from the centre of Be 20, and the curves the LF of the (synthetic + field) stars of the CMDs in the central row panels of Fig. 10 . The faint portions (dominated by field stars) of all the curves are in good agreement with the empirical LF, while the bright portions are consistent with it, but generally underestimated. We ascribe this underestimation of the number of relatively bright stars both to luminous interlopers and to the possible presence of BSS, not accounted for in the synthetic CMDs.
Our photometry is only in two bands and, by itself, does not allow a reliable identification of the cluster metallicity. Models with solar metallicity or Z=0.004 do not reproduce the CMD morphology as well as models with intermediate metallicity, but cannot be excluded. Since the simultaneous agreement of the synthetic B −V and V − I with the corresponding observational colours is a powerful metallicity indicator (see e.g. Tosi et al. 2007 for King 11), we have overcome our deficiency of information comparing the synthetic V, B − V diagrams with the corresponding CMD published by Durgapal et al. (2001) . The self-consistency of this solution is guaranteed by the agreement between our photometry and theirs, shown in Fig. 1 . The V, B − V CMD of the stars from Durgapal et al. (2001) located within 2 ′ from the cluster centre is shown in Fig. 12 .
By comparing the synthetic diagrams based on all the stellar evolution sets and on various assumptions on the age, distance and reddening of Be 20 with our V, V − I CMD and with the V, B − V CMD from Durgapal et al. (2001) , we are able to distinguish quite well all the cluster parameters. We find that only models with Z=0.008 or 0.01 can simultaneously reproduce the B − V and V − I observed colours. For higher metallicities B − V is always too red when V − I is fine, and, vice versa, for lower metallicities B − V is always too blue when V − I is fine. Hence, we assign to Be 20 a metallicity Z=0.009±0.001. This photometric estimate of the cluster metallicity is in perfect agreement with that inferred by Sestito et al. (2008) from high-resolution spectroscopy ([Fe/H]=−0.3).
The age providing the best reproduction of the observed CMD morphology and stellar density in the different evolutionary phases depends on the assumptions of the stellar evolution tracks and is therefore slightly different from one set of models to the other. In spite of the field contamination and small number statistics, the clear identification from RVs of the SGB and clump stars allows us to infer the cluster age quite strictly. With the FRA models the age is in the small range 4.3 -4.5 Gyr: older cases have the clump too bright, and younger cases have it too faint. With overshooting models, the age is obviously older, but only by less than 25% because in these low mass stars overshooting is not very effective. With the FST models the best-fitting ages are between 5 and 5.5 Gyr, while with the BBC models they are between 5.5 and 5.8 Gyr.
Reddening and distance modulus are also well identified by best-fitting magnitudes and colours of the main evolutionary phases. Particularly striking is the circumstance that all the models in agreement with the data require (m-M)0=14.7. E(B − V ) is more sensitive to the metallicity and the details of the stellar models, and we find it to range between 0.13 (for all the BBC-0.008 good cases) and 0.16 (corresponding to the FRA-0.01 case with age 4.3 Gyr).
In summary, thanks to the cluster membership provided by the radial velocities, age, distance, reddenning and metallicity of Be 20 are very well identified.
Be 66
The situation for Be 66 is apparently more complicated, both because of its high extinction and of the lack of information on membership. The fraction of fore/background contaminating objects doesn't significantly vary from the cluster centre to the periphery and we have therefore chosen to simulate the whole CMD. Since the stars measured in all the three B, V and I bands are 2362 in our cluster field and 1023 in the control field, the synthetic CMDs have been created with 1339 objects, assuming the photometric errors and the completeness factors described in Sect. 3.
The major problem encountered by all models is the width of the evolutionary sequences, both in colour and in magnitude. In no way are we able to create synthetic diagrams with the observed width by including only photometric errors and binary systems. However, the synthetic sequences become properly thick if we assume variable amounts of reddening. We find that a δE(B − V ) =±0.02 is sufficient to account for the observed spread. Given the high reddening affecting Be 66, this variation corresponds to only 2-3 per cent and looks rather likely.
The widths of the MSTO, SGB and clump could also make it more difficult to precisely define the cluster parameters. However, it turns out that the independent constraints from the colour, magnitude, morphology, stellar density of the different evolutionary sequences and luminosity function do allow to significantly reduce the range of possible values. The distance modulus, for instance, turns out to be strikingly stable in all the models in acceptable agreement with the data: in spite of its dependence on age, reddening and metallicity, we find 13.2 (m − M )0 13.5 in all the acceptable cases, and (m − M )0=13.3 in all the best cases.
To identify the cluster metallicity, the clue is the simultaneous consistency of both the predicted B − V and V − I colours with the observed ones. All the models with solar metallicity and right B − V predict too blue V − I, so we can therefore exclude Z=0.02. For lower metallicity, the different sets of stellar tracks have the following responses: at Z=0.01, the FST models still show the B − V inconsistency with V − I of the solar models, although at a lower level, while the FRA models cannot be excluded. The BBC models with Z=0.008 have self-consistent colours and acceptable CMD and LF properties. The FST models with Z=0.006 perfectly match the observational CMD and LF, and the FRA models with Z=0.006 also have self-consistent colours and accetable CMDs and LFs. Also the BBC models with Z=0.004 give self-consistent colours and acceptable CMDs and LFs. Within the uncertainties, all these results indicate that the metallicity of Be 66 is most likely Z=0.006±0.002. This value corresponds to [Fe/H]≃ −0.45, lower than the range proposed by Phelps & Janes (1996) but in perfect agreement with the clump star abundance measured by Villanova et al. (2005) from high resolution spectroscopy.
The reddening resulting from the synthetic CMDs depends both on the adopted models and metallicities. In the cases in better agreement with the data, we find it to range between E(B − V ) = 1.22 ± 0.02 and 1.30 ± 0.02, where 0.02 is the variation necessary to reproduce the observed spread of the evolutionary sequences. In the best-fitting case (FST with Z=0.006 and τ =3 Gyr) E(B − V ) =1.26 ± 0.02.
The age depends on the various assumptions as well. However, in spite of the width of the evolutionary sequences and the uncertainties on reddening and metallicity, we find it to be rather well determined for each kind of stellar models, thanks to the well defined shape and stellar density of key phases, such as MSTO, SGB, RGB and clump. With the FRA models without overshooting we find 2.7 τ /Gyr 3.0, both for Z=0.006 and Z=0.01, with the preferred value between 2.7 and 2.8 Gyr. The models with overshooting provide 3.5 τ /Gyr 4.0 with the BBC models with either Z=0.004 and Z=0.008 (preferred value 3.8 Gyr), and 3.0 τ /Gyr 3.5 with the FST models with intermediate overshooting (preferred value 3.0 Gyr). Fig.14 compares the cluster LF with the LFs from the synthetic cases shown in Fig. 13 . The three models predict LFs so similar to each other that the three curves overlap almost completely. They all agree very well with the data, except at the bright end, where field contamination dominates and the difference between the foreground stars in the cluster field and in the control field is apparent.
For Be 66, the FST models with Z= 0.006, age=3 Gyr, E(B − V ) =1.26±0.02 and (m − M )0=13.3 are by far the ones in better agreement with the data.
To 2
As discussed in the previous Sections, To 2 presents a fairly complicated CMDs, strongly affected by (probably multiple) contamination. We did observe a nearby region as control field to evaluate the contamination, but the comparison of its CMD with that of To 2 clearly shows that the two populations are rather different from each other (see Fig.7 ). Moreover, we didn't have the opportunity to acquire images of the external field in all the filters, and B is missing. Hence, the control field is of little help to decontaminate To 2. From the morphology of To 2's CMDs with increasing distance from the cluster centre it is apparent that in the circle within 2 arcmin the contamination is still rather significant (at least 15%, according to the number of stars in an equal area region of the control field). To minimize it, we thus decided to adopt as reference cluster CMD that of the central region of 1 arcmin radius (see Fig.8 ). It contains 1147 objects with measured V and I magnitudes, and 846 with B, V and I. Since control field portions of equal size contain 100 stars with measured V and I, we can assume a 9 percent (lower limit to) contamination. In other words, of the 846 objects with measured BVI, 770 can be considered To 2 members. The synthetic BVI CMDs have been therefore computed assuming this number of objects. The B-V and V-I CMDs of the 846 BVI objects in the central region of To 2 are displayed in the top panels of Fig.15 .
Also in this case, we have tried to blindly identify the metallicity, without biassing our search on the basis of literature estimates, for homogeneity with the BOCCE project procedure. All the models clearly exclude a solar metallicity: whatever the adopted tracks, Z=0.02 always lead to CMDs inconsistent with the data both because of the MS shape and of the colours. If we assume a reddening allowing to reproduce the B-V colours, then V-I is systematically too blue, and vice versa. Moreover, the acceptable reddenings are systematically lower than in literature. While rejecting a solar metallicity is straightforward, finding the best fitting one is extremely difficult, because contamination affects key features before and after the MSTO. Since a good identification of the metallicity is necessary to identify the reddening, our analysis leaves the latter rather uncertain too. Vice versa, the distance modulus of To 2 turns out only moderately sensible to the metallicity choice and between 14.4 and 14.7 for any viable model.
With the BBC models, the available metallicity most appropriate for the CMD of To 2 is Z=0.008, whose models allow to self-consistently reproduce the observed B-V and V-I colours of all the evolutionary phases. However, the corresponding upper MS and MSTO regions never have exactly the same morphology as the observed ones. The best CMD with these tracks assumes age τ = 1.6 Gyr, reddening E(B-V) = 0.34 and distance modulus (m-M)0=14.5. Its CMDs are plotted in panels c and d of Fig.15 . Panel f shows only the 770 synthetic stars, while panel c contains 846 objects like the empirical CMDs of the top panels, since it includes also the 75 objects falling in an equal area portion of the control field. The comparison of panels b and c emphasizes the difference between the control field and the cluster contaminating stars. BBC models with Z=0.004 also lead to an acceptable self-consistency between B-V and V-I colours, but systematically have RGBs redder and MSs straighter than observed. For this reason we consider them less appropriate for To 2 than the Z=0.008 ones.
For the other types of models, both the FRA and the FST metallicities below solar are Z=0.01 and Z=0.006, and for both it is impossible to significantly discriminate between them. With the FRA models, both metallicities allow for self-consistent colours, but both provide RGB always quite redder than observed. To shrink the subgiant branch and keep the RGB within the observed colour range, one should increase the age, but this inevitably implies clumps brighter than observed. Generally speaking none of the FRA models reproduces adequately the properties of To 2's CMD. In panels d and g of Fig.15 we simply show the case in smaller disagreement, with no claim of actual consistency. It corresponds to Z=0.006, age 1.4 Gyr, E(B-V)=0.40 and distance modulus (m-M)0=14.5.
With the FST models, discerning the right metallicity is equally difficult, because Z=0.006 leads to the best self-consistency between B-V and V-I, but predicts RGBs slightly redder than observed, while Z=0.01 has V-I slightly too blue when B-V is correct (a typical signature of a metallicity overestimate), but appropriate RGBs. At variance with the FRA models, the FST ones provide however a good agreement with the empirical CMD, actually better than with any of the other models. Based on the overall properties of the CMD (curvature of the MS, shape of the MSTO and subgiant branch, colour and slope of the RGB, morphology of the clump, number of stars in each of these phases) we ended up preferring the Z=0.01 models. Most likely, the right metallicity (at least within the framework of the FST models) is slightly below this value. In panels e and f we have chosen to show one of the best cases among the FST ones: age 1.7 Gyr, E(B-V)=0.31 and distance modulus (m-M)0=14.7. Here the choice is rather subjective: an age of 1.6 Gyr (with same metallicity and distance modulus and E(B-V)=0.32), or an age of 1.8 Gyr (with same metallicity, E(B-V)=0.30 and distance modulus (m-M)0=14.5) would have been good as well.
Since the FST models come in three overshooting flavours (see Table 7 ), we have tested them all. As often found for the BOCCE clusters, the FST models with overshooting reproduce the CMD of To 2 much better than those without. In this case, we found no significant difference in the quality of the fit from models with the highest or intermediate overshooting.
We have tested various fractions of unresolved binaries and found that while their presence is clearly required to reproduce the secondary MS seen (see Fig.8 ) at the right of the main MS both in B-V and in V-I (hence a binary fraction of 0 must be rejected), we don't need to invoke particularly high percentages. A 60% fraction would definitely lead to an excessive blend of the binary and single star MSs and is thus beyond the acceptable value. We conclude that a fraction around 30% provides a good representation of the data.
The difficulty in properly characterizing the field contamination has the further consequence of reducing the selection power of the comparison between synthetic and empirical LF. In Fig.16 the LFs of the three models plotted in panels c, d and e of Fig.15 are plotted as lines, while the empirical LF of the 846 stars of the central 1 ′ of To 2 is represented by dots with error bars. The synthetic LFs fit reasonably well the portions where the cluster dominates, but at both the faint and the bright ends, where contamination dominates and the control field is not representative of that population, all the LFs fail, inevitably unable to predict the number of interlopers. Notice however that in the central parts of the plot, the agreement is fairly good. In particular the bump and dip corresponding to the clump are well fitted, showing that both age and distance modulus are appropriate.
To summarize, we conclude that within the high uncertainties, To 2 turns out to be a cluster of intermediate age (1.4 Gyr for models without overshooting, 1.6-1.8 Gyr for models with overshooting), with distance modulus 14.5-14.7, and with reddening between 0.30 and 0.40 depending on the chosen metallicity, but most likely within 0.31-34 (i.e. for 0.008 Z 0.01).
It is interesting to notice that, in spite of the uncertainty in the identification of the best metallicity, we don't find any need of a metallicity spread as found by Frinchaboy et al. (2008) . Assuming a metallicity or reddening dispersion in our synthetic CMDs would introduce a spread in the evolutionary sequences larger than observed. Notice that only their metal-poor population falls in the central 1 ′ -radius circle, so our result of a single population of stars with a single metallicity 0.008 Z 0.01 is in perfect agreement with theirs, as are also reddening and distance modulus. Since in the CMD of the region with 2 ′ -radius we already see significant contamination, and since the most central metal-rich star is at least 1.5
′ from To2's centre (see their Fig. 2 ), of the various alternatives examined by Frinchaboy et al. we favour the interpretation of the metal richer populations in terms of an interloper. The more recent finding of absence of any metallicity dispersion (Villanova et al. 2010 ) is even more easily in agreement with our study. The metallicity is similar, as are the distance, reddening, and age.
SUMMARY AND DISCUSSION
We compared the CMDs of the three old, distant OCs Be 20, Be 66, and To 2 to synthetic ones based on three different sets of evolutionary tracks and determined the clusters parameters. Table 8 gives a summary of the derived parameters for the three OCs. We use here the values based on the BBC tracks, even when they do not offer the best-fitting solution (e.g., for Be 66), in analogy to what we did in Bragaglia & Tosi (2006) to obtain a homogeneous ranking on a single scale.
• All three clusters are less metal-rich than the Sun, with Table 1 of Bragaglia & Tosi (2006) ; see text for the values derived using the other tracks. Note that Be 66 has differential reddening. best=fitting solutions of Z=0.008-0.01 (depending on the set of tracks) for Be 20 and To 2, and Z=0.006 for Be 66. These rather precise values could be obtained because we considered the simultaneous good fit of both the V − I and B − V CMDs.
• The reddenings slightly depend on the tracks metallicity. For Be 66, we confirm Phelps & Janes (1996) 's suggestion of a probable differential reddening, of the order of 2-3 per cent, a rather likely occurrence given the high extinction level.
• For all clusters a binary fraction of about 30 per cent seems necessary to well reproduce the width of the observed sequences.
• The derived ages depend on the treatment of convection adopted in the evolutionary tracks, with the usual lower values found for tracks without overshooting.
• Our results on age, distance and reddening do not significantly differ from the most recently published ones for Be 20 and To 2. We find Be 66 slightly younger, closer, and definitely metal poorer than Phelps & Janes (1996) , while we agree with them on the reddening and with Villanova et al. (2005) on the rather low metallicity.
• As already anticipated in Sect. 1, these OCs have Galactocentric radii of about 12 to 16 kpc and are then useful to constrain the properties of the outer disc, in particular in what seems to be a transition region for the metallicity distribution (see below).
The Galactocentric metallicity gradient -Even if the number of known old OCs has steadily grown in the last years, they still are a minority, since the Dias et al. (2002) catalogue contains about 2000 objects, and only about 190 are older than 1 Gyr (see Fig. 17 ). An even smaller number of clusters has the metallicity determined using high-resolution spectroscopy (see below). In the BOCCE project we have especially targeted old clusters, hence our OCs represent a fair sample of the old cluster population, about 10 per cent. In Fig. 17 we also show for comparison the same histogram for our sample, 2 and indicate the three clusters analysed here in the enlargement.
The metallicity distribution in the disc is an important ingredient of chemical evolutionary models, and offers essential information on the formation and evolution of the disc, especially when also its possible evolution with time is considered. We may obtain the present-day metallicity distribution from O,B stars and H homogeneous between our work and the catalogue (and inside the catalogue itself). There are differences, sometimes large, between ages measured by different authors. For instance, in Dias et al. (2002) , a) one of the two clusters in the last bin -age 10 to 11 Gyr-is Be 17 that, according to Bragaglia et al. (2006a) is instead less than 9 Gyr old, b) King 11 is given an age of 1.1 Gyr, while we derived an age ∼ > 4 Gyr (Tosi et al. 2007 ), in line with other determinations, and c) NGC 6791 is attributed an age, 4.4 Gyr, younger than found in all recent papers, where its age is 7-9 Gyr (see, e.g, King et al. 2005 ). II regions (see, e.g., Rudolph et al. 2006) . Another possibility are Cepheids (e.g., Andrievsky et al. 2004) , for which the distance and age can be determined with high precision. Planetary nebulae (PNe) are another tracer, and they are in principle able to reach further in the past (see, e.g., the recent paper by Stanghellini & Haywood 2010) ; however, there still are difficulties in assigning individual ages and distances. This is in general true for all field stars; the most accurate parallaxes to date, those measured by the Hipparcos space mission, are available only for the Sun's vicinity. Groundbased catalogues can reach farther away, but at the price of accuracy. HST parallaxes can be very precise, but only a handful of targets has been observed. To obtain precise distances for hundred millions stars in the whole Galaxy we will have to wait about 10 years, for the completion of the Gaia 3 satellite survey. Furthermore, all stars are subject to orbit migration (see, e.g., Sellwood & Binney 2002; Roškar et al. 2008; Schönrich & Binney 2009 , in the recent years); they move away from their birthplace even several kpc, thus complicating the study of the metallicity distribution: at any given RGC we may find stars born there, or in an inner (i.e., in general more metal-rich) or in an outer (i.e., in general more metal-poor) region of the disc.
OCs are less subject to all these problems: their distances and ages can be measured with sufficient precision using the stellar models (e.g., as we do in our BOCCE project, see Bragaglia & Tosi 2006) , their abundances can be determined from several or many member stars (e.g., Bragaglia et al. 2008) , and they do not appear to suffer from orbit migration. For the last point, see e.g., Wu et al. (2009) , who computed the orbits of about 500 OCs, using information from Dias et al. (2002) . When they derive the slope of the metallicity gradient using RGC or the apogalacticon radius, they do not find any significant difference. Apart from a few exceptions, it appears safe to use OCs and their present-day positions, to define the metallicity distribution now and in the past. This is part of our goals, and we are building the BOCCE sample choosing OCs which cover the whole distribution of clusters' properties. Of course, the situation will further improve when it will be possible to compute orbits for the whole family of OCs, using the improved distances, proper motions, and radial velocities produced by Gaia.
We show in Fig. 18 (a) the radial metallicity gradient described by OCs using the information in the Dias et al. (2002) catalogue. We computed RGC using 8 kpc as the Sun distance from the Galactic centre, and the tabulated distances from the Sun. Values for [Fe/H] come from photometry (CMD, narrow-band, indices), low resolution, and high resolution spectroscopy; individual references can be found at the Dias webpage (http://www.astro.iag.usp.br/∼wilton/). We display with filled (red) symbols the postion of Be 20, Be 66, and To 2, using the tabulated values. The metallicity tends to decline from the centre to the outskirts of the disc. If we fit the distribution with a single relation, we find a decline rate of −0.04 dex kpc −1 , as indicated in the figure. However, recent studies of open clusters (e.g., Yong et al. 2005; Carraro et al. 2007; Sestito et al. 2008; Friel, Jacobson, & Pilachowski 2010) suggest that a better representation is a gradient in the inner region ( 12 kpc from the centre) followed by an almost flat value therefore. We then divided the sample of OCs accordingly, computing a (steeper) inner slope of −0.07 dex kpc −1 . The OCs in the external part have in this case an average metallicity of =-0.35 dex. While the number of OCs in this sample is large (177 objects), they tend to lie mostly in the Sun's vicinity, with only about 15 per cent of them with RGC > 12 kpc, and only a handful in the outermost disc regions. Furthermore, the sample is completely inhomogeneous.
In principle, choosing only [Fe/H] measured using high resolution spectroscopy produces more solid results. We have searched the literature and retrieved the metallicity, distance, and age of about 70 clusters. A good fraction of them, about 30 per cent, are also in the BOCCE sample and are indicated with filled symbols in the figure; we show the three clusters of the present paper with larger symbols, this time using the parameters derived in the present paper and the [Fe/H] values indicated in Table 6 . We restricted our search to clusters older than 0.1 Gyr and selected in each case either the most recent determination or our measures, when present. The resulting metallicity distribution is shown in Fig. 18(b) . The slopes derived are (almost) the same as in the previous case. In this case, however, there is a better balance between inner and outer clusters, and the individual values are more precise (but again, with a caveat on the inhomogeneity of sources, which produces systematics). Be 66, To 2, and Be 20, in order of increasing distance from the centre, are an important addition, since they are about one fifth of the entire outer-disc sample.
This second sample of OCs can also be used to study the behaviour of the gradient with time. In Fig. 19 we divide the sample in three parts and compute the slope of the gradients (only in the inner 12 kpc) again, with the three clusters hightlighted. While young and intermediate age clusters seem to share the same behaviour, the slope of the gradient seems to have been steeper in the past (as found also for PNe). This has to be accounted for by any chemical evolution model. Note however the paucity of very old clusters at the transition between a decreasing and flat distribution of metallicities; this calls for new additions to the well-studied cluster sample.
We plan to repeat these exercises using only clusters in the BOCCE sample, with ages, distances, and [Fe/H] all derived on the same scale. The importance of Be 20, Be 66, and To 2 lies both Different interpretations of the two-slopes metallicity distribution are possible, either a normal outcome of disc formation and chemical enrichment (e.g., Carraro et al. 2007; Schönrich & Binney 2009) or satellite accretion in the outer disc (e.g., Yong et al. 2005) . The former suggestion likely foresees a continuous radial distribution (even if with different slopes, maybe even zero, in different regions), while the latter implies some inhomogeneity reflecting the satellite impact trajectory. It is then important to have as many clusters as possible outside the critical radius of 12 kpc, and to have them in different quadrants.
We will use the information obtained here, together with the detailed chemical abundances from existing and future high resolution spectroscopic data, to increase the BOCCE set and derive conclusions based on a homogeneous analysis. knowledges the hospitality of ESO Chile (through the Scientific Visitor Programme) where part of this work was done. 
